A novel algorithm of automatic white balance for electronic images has been developed in this laboratory. This algorithm uses fbzzy logic rules for determination of the color parameters in order to minimize the color temperature difference among various light sources, and to obtain more natural color pictures. The algorithm has been implemented in a newly designed electronic still camera, and resulted in highly improved image quality.
Summary
Human eyes have the ability of color adaptation under different illumination. But this ability is not completely adjusted. That is to say, the color of a white object will appear much reddish under the light source of low color temperature, while human eyes see the little reddish color under that light source. On the other hand, the color of a white object will appear much bluish under the light source of high color temperature, while human eyes see the little bluish color under that light source. This phenomenon is called 'color constancy'. Hence cameras need a color adjusting mechanism in order to take a picture more nature like what we see. This color adjusting mechanism is called 'Automatic White B alance' . 2) otherwise, those components are more changed for the light colors.
3) While the white object is illuminated by many kinds of light sources, the ratio of Cr and Cb, r=Cr/Cb, is between -1.5 and -0.5. 4) At high luminance, the color components are easy to be saturated, while at low luminance, the color components become colorless.
The image taken by CCD camera can be divided into 8 segments to have different weights. The sums of all Cr and Cb components are calculated respectively in each segment, and then the averages of those components are calculated for weighting in fuzzy control means. Based on experimental results, the fuzzy rules were obtained and are described below.
1. At high luminance, the color components are easy to be saturated, while at low luminance, the color components become colorless. Hence, the Cb and Cr will be weighted with less value under the conditions of high end and low end luminance. 2. The Cb and Cr averages of each segment are weighted less in the deep colors.
3.
To discriminate objective color of one segment from that of others, use the ratio r of Cr and Cb (r=Cr/Cb) for color correction. If r is between -1.5 and -0.5, the weighting in that segment is high. Otherwise, if the r value of that segment is close to that of other neighbor segments, the weighting is small. These features are implemented in both hardware and software. The fuzzy logic rules are used for the determination. When Cb x Cr > 0, the R (red color) and B (blue color) gains are not changed, while Cb x Cr < 0 ,the R and B color components will be adjusted. Therefore the color will be corrected to a nearly "true" color. Please see Fig.(2a) and Fig.(2b) . 
